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(57) ABSTRACT

The present invention provides a construction machine,
which includes a cabin in which a driver 1s seated, the
construction machine including a ventilated seat having
fans, an air conditioning device configured to adjust an
internal temperature of the cabin, and ducts extending from
the air conditioning device and configured to guide an air
flow, 1n which the ducts branches to include a first duct
extending toward an upper side of the cabin, and a second
duct extending toward a rear side of the ventilated seat.
Theretore, 1t 1s possible to improve a cooling eflect that the
driver actually feels.
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1
CONSTRUCTION MACHINE

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims priority to Korean Patent

Application No. 10-2021-0027638, filed Mar. 2, 2021, the
entire contents of which 1s incorporated herein for all
purposes by this reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present ivention relates to a construction machine,
and more particularly, to a construction machine equipped
with a ventilated seat.

Description of the Related Art

In general, a construction machine such as an excavator or
a wheel loader includes a cabin in which a driver may be
seated. F1G. 1 illustrates a construction machine including a
cabin 20. An air conditioning device 1s provided 1n the cabin
20. The air conditioning device establishes a comiortable
working environment by adjusting an indoor temperature of
the cabin 20 and prevents frost from forming on a window.

When an outside atmospheric temperature 1s considerably
high as 1n the summer season, a sensible temperature, which
a driver feels, 1s not significantly decreased only by a
cooling operation of the air conditioning device. To solve the
problem, a construction machine in the related art 1s
equipped with a ventilated seat, thereby providing a more
comiortable working environment.

However, as 1llustrated 1in FIGS. 2 and 3, 1n a construction
machine in the related art, an air conditioming device 24 and
a nozzle 26 are positioned rearward from a seat 22 and spray
air toward an upper side of a driver’s head. Therelfore, even
though the seat 22 1s configured as a ventilated seat, the air
reaches the drniver after a temperature of the air 1s signifi-
cantly raised while the air circulates in the cabin 20. For this
reason, an elflect of the ventilated seat, which the driver
actually feels, 1s not hugh. In addition, because a lower end
of the seat 22 1s coupled to a suspension 23 and blocks a part
of an air flow 1n the construction machine, a sensible eflect
inevitably deteriorates.

Because the cooling effect 1s related to work efliciency,
there 1s a need for a technology capable of improving a
sensible eflect of cooling the construction machine equipped
with the ventilated seat.

SUMMARY OF THE INVENTION

The present invention has been made in an eflfort to
provide a construction machine capable of improving a
sensible eflect of cooling the construction machine equipped
with a ventilated seat.

The present invention provides a construction machine,
which includes a cabin in which a driver 1s seated, the
construction machine including: a ventilated seat having
fans; an air conditioning device configured to adjust an
internal temperature of the cabin; and ducts extending from
the air conditioning device and configured to guide an air
flow, 1n which the ducts branches to include: a first duct
extending toward an upper side of the cabin; and a second
duct extending toward a rear side of the ventilated seat.
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2

In addition, the construction machine may further include:
a first nozzle disposed at an end of the first duct; and a
second nozzle disposed at an end of the second duct, and the
second nozzle may be opened 1n a direction 1n which the air
1s discharged toward the ventilated seat.

In addition, the second nozzle may be configured as a
variable nozzle capable of adjusting a direction 1n which the
air 1s discharged.

In addition, the ventilated seat may include a backrest
configured to support the driver’s upper body, and a first fan
may be installed in the backrest.

In addition, the ventilated seat may include a cushion
configured to support the driver’s lower body, and a second
fan may be installed in the cushion.

In addition, the second fan may protrude from a lower-
most end of the ventilated seat.

In addition, the construction machine may further include
a second nozzle disposed at an end of the second duct, and
the second nozzle may be disposed at the same height as the
second fan.

In addition, the second duct may branch off from a most
upstream side of the first duct.

In addition, the first duct may include: a first part extend-
ing upward; and a second part branching off from an
upstream side of the first part 1in a lateral direction.

In addition, another embodiment of the present invention
provides a construction machine, which includes a cabin 1n
which a driver 1s seated, the construction machine including;:
a ventilated seat having fans; an air conditioning device
configured to adjust an internal temperature of the cabin;
ducts extending from the air conditioning device and con-
figured to guide an air tlow, the ducts branching to include
a first duct extending to an upper side of the cabin, and a
second duct extending to a rear side of the ventilated seat; a
first nozzle disposed at an end of the first duct; and a second
nozzle disposed at an end of the second duct, in which the
second nozzle 1s opened 1n a direction i which air 1s
discharged toward the ventilated seat, the ventilated seat
includes a cushion configured to support the driver’s lower
body, and a second fan 1s installed in the cushion.

In this case, the second nozzle may be 1nstalled at a lower
height than the second fan.

In addition, the air conditioning device may be 1nstalled
at a rear side of the ventilated seat.

In addition, the air conditioning device may be installed
at a lateral side of the ventilated seat.

In addition, the air conditioning device may be installed
at a lower side of the ventilated seat.

The construction machine according to the embodiment
of the present invention may improve the cooling efifect that
the driver feels. Therefore, 1t 1s possible to establish a more
comifortable working environment and improve working
convenience and working etliciency.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front view schematically illustrating a con-
struction machine.

FIG. 2 1s a perspective view 1illustrating a cabin of a
construction machine 1n the related art.

FIG. 3 1s a perspective view 1illustrating an air condition-
ing device mounted in the construction machine 1n the
related art.

FIG. 4 1s a perspective view 1illustrating a cabin of a
construction machine according to an embodiment of the
present invention.
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FIG. 5 1s a cut-away perspective view illustrating a second
duct of the construction machine according to the embodi-

ment of the present invention.

FIG. 6 1s a perspective view illustrating a first duct and the
second duct of the construction machine according to the
embodiment of the present invention.

FIG. 7 1s a cross-sectional view illustrating an air flow in
the first and second ducts of the construction machine
according to the embodiment of the present invention.

FIG. 8 1s a perspective view illustrating an air flow 1n the
first and second ducts of the construction machine according
to the embodiment of the present mnvention.

FIG. 9 1s a perspective view 1illustrating a second nozzle
of the construction machine according to the embodiment of
the present ivention.

FI1G. 10 1s a perspective view illustrating a ventilated seat
of the construction machine according to the embodiment of
the present ivention.

FIG. 11 1s a front view 1illustrating an air flow in the
ventilated seat of the construction machine according to the
embodiment of the present invention.

FIG. 12 1s a perspective view 1illustrating an air flow
directed toward a cabin and a ventilated seat of a construc-
tion machine according to another embodiment of the pres-
ent 1nvention.

FIG. 13 1s a perspective view illustrating an air flow
directed toward a cabin and a ventilated seat of a construc-
tion machine according to still another embodiment of the
present mvention.

FIG. 14 1s a graph illustrating a comparison between a
change in temperature at a lower end of a ventilated seat of
the construction machine according to the embodiment of
the present invention and a change 1n temperature at a lower
end of a ventilated seat of a construction machine in the
related art.

FIG. 15 1s a graph illustrating a comparison between a
change 1n temperature at an inner side of a backrest of the
ventilated seat of the construction machine according to the
embodiment of the present invention and a change 1in
temperature at an iner side of a backrest of the ventilated
seat of the construction machine in the related art.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

Hereinafter, a construction machine according to embodi-
ments of the present invention will be described 1n detail
with reference to the accompanying drawings.

FIG. 4 1s a perspective view illustrating a cabin of a
construction machine according to an embodiment of the
present mvention, FIG. 5 1s a cut-away perspective view
illustrating a second duct of the construction machine
according to the embodiment of the present invention, FIG.
6 1s a perspective view illustrating a first duct and the second
duct of the construction machine according to the embodi-
ment of the present invention, FIG. 7 1s a cross-sectional
view 1llustrating an air flow 1n the first and second ducts of
the construction machine according to the embodiment of
the present invention, FIG. 8 1s a perspective view 1llustrat-
ing an air flow 1n the first and second ducts of the construc-
tion machine according to the embodiment of the present
invention, FIG. 9 1s a perspective view 1llustrating a second
nozzle of the construction machine according to the embodi-
ment of the present invention, FIG. 10 1s a perspective view
illustrating a ventilated seat of the construction machine
according to the embodiment of the present invention, FIG.
11 1s a front view 1llustrating an air flow in the ventilated seat
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ol the construction machine according to the embodiment of
the present invention, FIG. 12 1s a perspective view 1llus-
trating an air flow directed toward a cabin and a ventilated
seat ol a construction machine according to another embodi-
ment of the present invention, FIG. 13 1s a perspective view
illustrating an air tflow directed toward a cabin and a venti-
lated seat of a construction machine according to still
another embodiment of the present invention, FIG. 14 1s a
graph illustrating a comparison between a change in tem-
perature at a lower end of a ventilated seat of the construc-
tion machine according to the embodiment of the present
invention and a change in temperature at a lower end of a
ventilated seat of a construction machine 1n the related art,
and FIG. 135 1s a graph 1llustrating a comparison between a
change 1n temperature at an inner side of a backrest of the
ventilated seat of the construction machine according to the
embodiment of the present invention and a change 1n
temperature at an iner side of a backrest of the ventilated
seat of the construction machine in the related art.

As 1llustrated 1n FIGS. 4 to 8, a cabin of a construction
machine according to an embodiment of the present inven-
tion includes a cabin frame 21 configured to define an
external appearance, a ventilated seat 110 in which a driver
1s seated, a suspension 120 coupled to a lower portion of the
ventilated seat 110 and configured to mitigate vibration and
impact, an air conditioning device 210 installed to adjust
indoor air 1n the cabin, first and second ducts 220 and 230
configured to guide air supplied from the air conditioning
device 210, and first and second nozzles 222 and 232
disposed at ends of the first and second ducts 220 and 230
and configured to discharge air into the 1nterior of the cabin.

The cabin frame 21 corresponds to a framework of the
cabin, and a door and windows are attached to the cabin
frame 21, such that the interior of the cabin has a closed
space. Because the construction machine works 1n an envi-
ronment 1n which a large amount of noise or dust 1s present,
the interior of the cabin 1n which the driver 1s seated may be
1solated from the outside of the cabin.

The ventilated seat 110, in which the driver 1s seated, has
surfaces through which a plurality of fine holes 1s formed so
that air may flow through the plurality of fine holes. The
ventilated seat 110 includes a backrest 112 configured to
support a driver’s upper body, and a cushion 114 configured
to support the driver’s lower body. An 1nner surface of the
backrest 112 and an inner surface of the cushion 114 come
into direct contact with the driver when the driver 1s seated
in the ventilated seat.

First and second fans 113 and 115 are respectively pro-
vided 1n the backrest 112 and the cushion 114 to implement
more etlicient ventilation. The first and second fans 113 and
1135 serve to suck air outside the ventilated seat 110 and
forcibly circulate the air 1n the cabin. Then, cold air sprayed
from holes formed 1n surfaces of the backrest 112 and the
cushion 114 may allow the driver to feel cool.

In this case, the second fan 1135 protrudes from a lower-
most end of the ventilated seat 110. That 1s, the second fan
115 protrudes further than a lower end of the cushion 114.
In addition, the second nozzle 232 1s disposed at the same
height as the second fan 115. With this arrangement, the air
discharged from the second nozzle 232 may be eflectively
transmit and reach the second fan 115 without an obstacle
that reduces a tlow rate.

The suspension 120 is installed at a lower end of the
ventilated seat 110 and mitigates impact. Unlike passenger
vehicles, the construction machine travels or works on a
significantly uneven road surface on which a large number
ol obstacles are present, and significant vibration 1s fre-
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quently transmitted to the cabin. Therefore, the suspension
120 1s installed to reduce the driver’s fatigue caused by the
vibration. However, the suspension 120 1s coupled to the
lower end of the cushion 114 and hinders an air tlow below
the ventilated seat 110. That 1s, 1n general, this structure 1s
disadvantageous 1n ventilating the construction machine.

The air conditioning device 210 refers to a device for
adjusting indoor air of the cabin and supplies air after
appropriately adjusting a temperature and a humidity of the
air through processes of sucking, filtering, heating, and
cooling outside air. The air conditioming device 210 1s called
HVAC (heating, ventilation, and air conditioning) and may
perform heating, ventilating, and cooling operations, as
necessary. Hereinafter, the description will be made on the
premise that the air conditioning device 210 performs the
cooling operation according to the object and effect of the
present invention. However, the air conditioning device 210
1s not limited to a cooler.

The position at which the air conditioning device 210 1s
installed may vary depending on a size of the construction
machine, a layout of the cabin, and the like. Specific
examples 1n which the air conditioning device 1s installed at
different positions will be described below with reference to
other embodiments.

The air of which the temperature and the humidity are
adjusted by the air conditioning device 210 tflows to the first
duct 220. The first duct 220 extends {rom the air condition-
ing device 210 toward an upper side of the cabin. The first
nozzle 222 1s disposed at the end of the first duct 220 and
discharges the air, which flows to the first duct 220, into the
interior of the cabin.

In this case, the second duct 230 branches off from the
first duct 220. That 1s, the tlow of air supplied from the air

conditioning device 210 1s divided 1nto air tlows 1n the first
duct 220 and the second duct 230. The first and second ducts
220 and 230 extend in different directions and have different
s1zes, such that there may be a difference between tlow rates
of air tflowing through the first and second ducts 220 and
230. In the present embodiment, the first duct 220 corre-
sponds to a main duct, and the second duct 230 corresponds
to a sub-duct. A flow rate of the air flowing through the first
duct 220 1s higher than a flow rate of the air flowing through
the second duct 230. That 1s, the second duct 230 1s formed
so as not to significantly reduce a flow rate in the first duct
220.

The first duct 220 includes a first part 220a extending
upward, and a second part 22056 branching off from an
upstream of the first part 220q 1 a lateral direction. The
second part 220 serves to supplement a flow rate toward the
first duct 220 which 1s msuflicient because of the second
duct 230.

The second duct 230 branches off from a most upstream
side of the first duct 220 and allows the flow of air dis-
charged from the air conditioning device 210 to be directed
directly toward the second duct 230, thereby enabling eth-
cient distribution of the flow rate.

The second duct 230 extends toward the ventilated seat
110. In other words, since the air conditioning device 210
and the first duct 220 are positioned rearward from the
ventilated seat 110, the second duct 230 extends toward a
front surface of the cabin.

The second nozzle 232 1s disposed at the end of the
second duct 230. The second nozzle 232 guides the air so
that the air 1s discharged in a direction toward the position
at which the ventilated seat 110 1s positioned.

A plate 240 1s installed between the air conditioning

device 210 and the ventilated seat 110. The plate 240
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spatially separates the air conditioning device 210 and the
first and second ducts 220 and 230 from the interior of the
cabin. The second duct 230 extends to a rear surface of the
plate 240, and an opening 1s formed 1n the plate 240, such
that the second nozzle 232 is positioned 1n the opening.

The second nozzle 232 1s opened toward a rear side of the
ventilated seat 110. Therefore, the air flowing along the
second duct 230 1s discharged toward the rear side of the
ventilated seat 110 from the second nozzle 232.

As 1llustrated 1n FIG. 9, a direction in which the second
nozzle 232 1s opened may be adjusted 1n upward, downward,
leftward, and rnightward directions. Therefore, the driver
may adjust an angle of the second nozzle 232 so that the air
may be discharged in an appropriate direction that conforms
to a height or position of the ventilated seat 110. In addition,
the second nozzle 232 1s openable and closable. In some
instances, the second nozzle 232 1s closed so that the air 1s
not discharged.

As 1llustrated in FIGS. 10 and 11, the air, which 1s
discharged toward the rear side of the ventilated seat 110
from the second nozzle 232, flows toward the first and
second fans 113 and 115. Further, when the first and second
fans 113 and 115 rotate, the cold air discharged from the
second nozzle 232 1s transmitted to the mnside of the venti-
lated seat 110, such that the driver may feel cool. In this case,
when the second nozzle 232 1s opened upward, a larger
amount of air flows to the first fan 113, such that a tem-
perature of the mner surface of the backrest 112 decreases.
On the contrary, when the second nozzle 232 i1s opened
downward, a larger amount of air flows to the second fan
115, such that a temperature of an upper surface of the
cushion 114 decreases.

As 1llustrated 1n FIGS. 14 and 15, there 1s a significant
difference 1n sensible cooling eflect between the presence
and absence of the second nozzle 232 according to the
present embodiment. In brief, the construction machine
according to the present embodiment implements an eflect
of lowering a temperature by 5 degrees to 8 degrees, which
1s a numerical value that may provide the drniver with
significant comiortability.

In addition, according to the present embodiment, the
sensible cooling effect may be maximized only by adding
the second duct 230 and the second nozzle 232, and thus a
high eflect may be exhibited at low cost. That 1s, the eflect
may be implemented only by a mimmimum change 1n design
of a duct structure without adding an air conditioning device
or changing a structure of the ventilated seat.

Therefore, the present invention may be applied to vari-
ous construction machines having different layouts. FIG. 12
illustrates a construction machine according to another
embodiment of the present mvention in which an air con-
ditioning device 1s installed at a lateral side of a ventilated
seat, and FIG. 13 1llustrates a construction machine accord-
ing to still another embodiment of the present invention 1n
which an air conditioning device 1s installed at a lower side
ol a ventilated seat.

Specifically, as 1llustrated 1n FIG. 12, in the construction
machine according to another embodiment of the present
invention, a second duct 330 extends toward a rear side of
a plate 340 from an air conditioning device 310 positioned
at a lateral side of a ventilated seat 110', and a second nozzle
332 1s disposed at an end of the second duct 330 and
discharges air toward a rear side of the ventilated seat 110",

In addition, as illustrated in FIG. 13, 1in the construction
machine according to still another embodiment of the pres-
ent 1nvention, a second duct 430 branches off from a first
duct 420 and extends from an air conditioning device 410
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positioned at a lower side of a ventilated seat 110", and a
second nozzle 432 1s disposed at an end of the second duct
430 and discharges air toward a rear side of the ventilated
seat 110",

As described above, the present invention may be appro-
priately changed and carried out to conform to the air
conditioning devices installed at various positions depend-
ing on types or sizes ol construction machines.

Hereinafter, an operational eflect according to the
embodiment of the present invention will be described.

As described above, unlike the passenger vehicles, the
construction machine 1s characterized in that the suspension
1s coupled to the lower portion of the seat, and the air
supplied from the air conditioning device 1s discharged to
the driver’s rear side. For this reason, 1n the related art, the
cooling eflfect, which the driver actually feels, 1s not high
even though the ventilated seat 1s applied.

In contrast, according to the embodiments of the present
invention, the separate second duct 230, 330, or 430

branches in the direction toward the ventilated seat 110, 110',
or 110", and the second nozzle 232, 332, or 432 1s disposed

at the end of the second duct 230, 330, or 430, such that the
air may be discharged to the ventilated seat 110, 110", or
110". Therefore, the cold air discharged from the second
nozzle 232, 332, or 432 may directly reach the ventilated
seat 110, 110', or 110", thereby significantly improving the
sensible cooling effect.

DESCRIPTION OF REFERENCE NUMERALS

20: Cabin

21: Cabin frame
22: Seat

23: Suspension

24: Air conditioning device
25: Duct

26: Nozzle

110: Ventilated seat
112: Backrest

113: First fan

114: Cushion

115: Second fan
120: Suspension
210: Air conditioning device
220: First duct
220a: First part
2205: Second part
222: First nozzle
230: Second duct
232: Second nozzle
240: Plate

110" Ventilated seat

310: Air conditioning device
330: Second duct

332: Second nozzle
340: Plate

110": Ventilated seat
410: Air conditioning device

420: First duct
430: Second duct
432: Second nozzle

What 1s claimed 1s:

1. A construction machine, which comprises a cabin 1n
which a driver 1s seated, the construction machine compris-
ng:

a ventilated seat having a first fan and a second fan;
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an air conditioning device configured to adjust an internal

temperature of the cabin;

ducts extending from the air conditioning device, installed

behind the ventilated seat in the cabin, and configured
to guide an air to tlow to behind the ventilated seat; and

a plate disposed between the ventilated seat and the air

conditioning device,

wherein the ducts comprise:

a first duct extending toward an upper side of the cabin;
a second duct extending toward a rear side of the
ventilated seat; and
a nozzle disposed at an end of the second duct,
wherein the ventilated seat further comprises a backrest
configured to support an upper body of the driver, and
the first fan 1s 1nstalled in the backrest,
wherein the ventilated seat further comprises a cushion
configured to support a lower body of the driver, and
the second fan 1s installed in the cushion,

wherein the second fan protrudes from a lowermost end of

the ventilated seat,

wherein the nozzle 1s disposed at the same height as the

second fan,
wherein the plate separates the air conditioning device
from the ventilated seat and includes an opening,

wherein the second duct branches off from the first duct
and 1s elongated 1n a horizontal direction to a rear
surface of the plate toward the rear side of the venti-
lated seat, and

wherein the nozzle disposed at the end of the second duct

1s positioned 1n the opening of the plate.

2. The construction machine of claim 1,

wherein the ducts further comprise a further nozzle dis-

posed at an end of the first duct and configured to
discharge the air, which flows to the first duct, into an
interior of the cabin, and

wherein the nozzle disposed at the end of the second duct

1s opened 1n a direction to discharge the air toward the
rear side of the ventilated seat.

3. The construction machine of claim 2, wherein the
nozzle disposed at the end of the second duct 1s configured
as a variable nozzle configured to adjust a direction 1n which
the air 1s discharged.

4. The construction machine of claim 1, wherein the
second duct branches ofl from a most upstream side of the
first duct.

5. The construction machine of claim 1, wherein the first
duct comprises:

a first part extending upward; and

a second part branching ofl from an upstream side of the

first part in a lateral direction.

6. A construction machine, which comprises a cabin in
which a driver 1s seated, the construction machine compris-
ng:

a ventilated seat having a first fan and a second fan;

an air conditioning device configured to adjust an internal

temperature of the cabin;

ducts extending from the air conditioning device, installed

behind the ventilated seat in the cabin, and configured
to guide an air flow to behind the ventilated seat, the
ducts branching to comprise a first duct extending to an
upper side of the cabin, and a second duct extending to
a rear side of the ventilated seat:

a first nozzle disposed at an end of the first duct;

a second nozzle disposed at an end of the second duct; and

a plate disposed between the ventilated seat and the air

conditioning device,
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wherein the second nozzle 1s opened 1n a direction 1n
which air 1s discharged toward the rear side of the
ventilated seat, the ventilated seat comprises a cushion
configured to support a lower body of the driver, and
the second fan 1s installed 1n the cushion,

wherein the second nozzle 1s disposed at the same height

as the second fan,
wherein the ventilated seat comprises

a backrest configured to support an upper body of the
driver, and
the first fan 1s 1nstalled 1n the backrest,
wherein the plate separates the air conditioning device
from the ventilated seat and includes an opening,
wherein the second duct branches off from the first duct
and 1s elongated in a horizontal direction to a rear
surface of the plate toward the rear side of the venti-
lated seat, and
wherein the nozzle disposed at the end of the second duct
1s positioned 1n the opening of the plate.
7. The construction machine of claim 1, wherein the air
conditioning device 1s 1installed at a lateral side of the
ventilated seat.
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8. The construction machine of claim 1, wherein the air

conditioning device 1s installed at a lower side of the
ventilated seat.

9. The construction machine of claim 1, wherein

the nozzle disposed at the end of the second duct is
disposed away from the second fan in the horizontal
direction and 1s disposed at a height lower than the first
fan, and

the nozzle disposed at the end of the second duct is
configured to discharge the air toward the rear side of
the ventilated seat and toward the first and second fans.

10. The construction machine of claim 9, wherein when

the nozzle disposed at the end of the second duct 1s opened
upward, an amount of air flowing to the first fan 1s larger

15 than an amount of air flowing to the second fan to decrease

a temperature of an mner surface of the backrest.

11. The construction machine of claim 10, wherein when

the nozzle disposed at the end of the second duct 1s opened
downward, the amount of the air flowing to the second fan
20 1s larger than the amount of the air flowing to the first fan to
decrease a temperature ol an upper surface of the cushion.
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